SUMMARY Corticosteroid therapy is known to be hazardous in patients with occult infection but the mechanism by which the host parasite relationship is altered by steroids is not known. We have used an intestinal protozoal parasite, Giardia muris, to examine the effects of corticosteroids on the number of parasites in the intestine in the course of a primary infection. A single injection of cortisone acetate, subcutaneously, one day before oral inoculation of CBA mice with 1000 cysts of Giardia muris, resulted in significantly higher trophozoite counts in animals studied at one, two, three, four, and eight weeks post-infection, when they were compared with saline injected controls. Recrudescence of occult infection was also achieved by cortisone acetate treatment of mice which had been infected with Giardia muris eight months previously. Clinical studies are required to establish if recrudescence of occult protozoal infection is an important cause of morbidity when immunosuppressive therapy is given to patients in areas where giardiasis is endemic.
Giardia lamblia and Entamoeba histolytica are among the few protozoan parasites of the human intestine. The effects of infection with ei,ther of these vary from the asymptomatic carrier state to severe gastrointestinal disease-a malabsorption syndrome in giardiasis, colitis in amoebiasis. It is likely that several host-related factors (age, immunity) and parasite properties (strain, virulence, number) interplay in an individual patient and there is evidence, in amoebiasis, that immunosuppression, such as that produced by corticosteroids, rapidly alters the stable host parasite relationship in the carrier and leads to acute amoebic dysentery and fulminating hepatic amoebiasis.' It is not known how steroids, and other host factors such as pregnancy2 produce this effect.
Murine giardiasis has provided a useful model for the study of host parasite relationships in the intestine. For instance, the demonstration of prolonged infection in athymic, nude mice has indicated that immunological mechanisms are (Fig. 1) . The intestine was then vibrated in medium for 10 minutes at the full power of the Vibromix. A 10 ml sample of the medium was removed, centrifuged at 400 g for 10 minutes, the supernatant discarded, and the pellet resuspended in 0.5ml of medium, and trophozoites were then counted in a haemocytometer. The total trophozoite count per 100 mlthat is, per intestine-was calculated. With this technique the limit of detection is 10000 trophozoites per animal.
Exmeriments and results
None of the infected or steroid treated animals showed ill effects during the experiments, none had diar rhoea, and none died. Nair, Gillon, and Ferguson 
VALIDATION OF VIBRATION TECHNIQUE FOR TROPHOZOITE COUNTS
Preliminary experiments in animals which were heavily infected showed that sequential five to 10 minute periods of vibration of everted intestine, in changes of medium, resulted in recovery of between 97% and 100% of trophozoites within the first 10 minutes. After 10 minutes' vibration, no Giardia could be detected by histological examination or by examination of direct mucosal smears from the post-vibration specimen of intestine. 
Corticosteroid treatment increases parasite niumbers in mirine giardiasis

Discussion
The parasite-related and host-related facets of the changing host parasite relationship in giardiasis can readily be examined in experimental animals. The course of infection can be monitored indirectly by counting faecal cyst excretion. However, as many factors influence the rate of cyst formation and excretion, direct counts of trophozoites, as in the present study, are preferable. In these experiments, as in previously reported studies of normal UBA mice,: '; oral inoculation of 1000 Giardia muris cysts led to a predictable infection, with five to 10 million trophozoites in the small intestine from the first week after infection. There was a decline in the number of parasites in the second month, and thereafter most animals have been found to continue to have low grade infection, with small numbers of trophozoites present in the intestine, and intermittent excretion of cysts (submitted for publication). The mechanism by which the number of trophozoites is controlled is still unknown. Giardia trophozoites divide by binary fission, every five hours or so,7 so the trophozoite load can increase very rapidly. Some parasites will be lost by faecal excretion, usually as cysts, and it is likely, but not proven, that parasites can be killed or excreted as a result of thymus-dependent immunological reactions. Infection is prolonged and persistent in athymic nude mice3 4 and a reduction in parasite numbers can be obtained by transfer of immune cells between animals. However, thymus-independent factors are likely also to play a role, for even in athymic mice the number of parasites eventually decreases slowly, and it has been proposed that macrophages play a crucial role in non-specific anti-Giardia immunity.8
In the series of experiments reported in this paper, a single injection of a slow release corticosteroid, cortisone acetate, has been used to examine the effects of non-specific immunosuppression on the host parasite relationship in giardiasis. We reasoned that immunosuppression could influence the pattern of a primary infection by producing changes in the maximum parasite load attained, in the duration of the period of heavy infection, and might alter the rate at which the number of parasites drops during the second month. An attempt to produce recrudescence of occult infection was included in the protocol when other experiments showed the persistence of a very small number of trophozoites many months after primary infection, in the strain of animals used. These experiments have now shown unequivocally that cortisone acetate injection produces significant alterations in the course of a primary infection. The number of parasites within the small intestine was significantly higher than in saline injected controls for four weeks after infection. The drop in number of parasites after week six was also slower in the cortisone pretreated animals. The effects could be reproduced by injection of cortisone up to two weeks before infection by oral administration of the cysts, so that effects on the host's specific or non-specific immunity, rather than a direct trophic effect of cortisone on the parasite, is the likely mechanism. We also observed that a single dose of cortisone acetate induced recrudescence of occult Giardia infection in mice within 48 hours of its administration, and this, indirectly, confirmed that some 75% of animals still had a few parasites within the intestine even eight months after infection.
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